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Description 

FIELD OF THE INVENTION 
5 10001] The present invention relates to a flame-retardant polycarbonate resin composition. 

BACKGROUND ART 

10002] Polvcarbnn^t . pnsive | y used as electrical/electronic parts, in OA apparatus and domestic arti- 

10 cles. and as buMn" l**™ I t o their excellent properties including impact resistance, heat resistance, and 
elecS p ope^ pTt 7e ^Zl higher flame retardancy than polystyrene resins and other resins. 
However, attempt a-h ^ totmprove the flame retardancy of polycarbonate resins by the addition of various 

"ame »£K,«^ri r3^«»* f ° f US * * " h ™ Wflh ^ retar<janCy T™^ 

mainly in the field „f , , /on e oarts OA apparatus, etc. For example, organic halogen compounds and 

15 organophosphoris L ZSe6 extensively. However, most of the organic halogen compounds and 

organophospl^^ )ZZT T H^L orob'em concerning toxicity and. in particular, the organic halogen compounds 
have a probtem7h a M h P " dS 2™5e gas upon combustion. Because of these, there recently is a grow.ng 
desire £ a ZZ ^^*T Lme re a^ancy with a nonhalogenated phosphorus-free flame retardant. 
r0003] Use of ' mpartm9 T-nounds (also called silicones) as nonhalogenated phosphorus-free flame re- 

20 tardants has bee n ° r9anosiloxane """^ Japanese Patent Laid-Open No. 36365/1979 describes a technique of 
^^Z^J^SX^ *— * — " reSi " 3 — rganopolysHoxane 

Swj^^ 48947/1991 discloses that a mixture of a silicone resin and a salt of a Group 

* T ardanCy l ° the ^^3 S Sl S 996 S is described a method of obtaining a flame-retardant resin 

composrt on X h - ^ ^nto a thermoplastic resin a silicone resin prepared by mixing 100 parts by 

weight of a potol? T** ^T" 9 10 to 1 50 parts by weight of a silica filler. 

10006, ISSpT T™ W ' th m 39964/1 998 discloses that a flame-retardant resin composition is obtained 

[WO^'^Howwrr ar0matiC nn9S 'a in the techniques disclosed in those references impair the impact resistance 
of the res" ^^^^"^ Xe^ amount, although they are effective in some degree in imparting 
"ame retardant 

resin composition havL„ ! h Nation of flame retardancy and impact resistance. 

35 10008] Ja pan e Se Pa tin m 2000 17029 discloses that a flame-retardant resin composition is obta.ned 

by incorporaZ in t0 f f h nt N ° n a composite rubber flame retardant obtained by graft-polymerizing a vmyl 

monomer Z a Z™ ?™ 0 ^ Jno a Tpolyorganosiloxane rubber and a P oly(alkyl (meth)acrylate) rubber. 
10009] JapanesTS n T*' ^T^O 226420 discloses that a flame-retardant resin composrtion is obtained 
by incorpora a ng!nto a t ° Pen "°'Z a L.yorganosiloxane-based flame retardant obtained by grafting a vinyl 
» monomer ontolC^J^"*' '^rising a po.yorganosi.oxane having aromatic groups and a vinyl polymer. 
10010] JaDaneTp°f . ? C,6S C ° mP oAnn-264935 discloses that a flame-retardant resin compos.t.on .s obta.ned 
by incorporating So ffh d "° Pen N °- I n ° .yorganosiloxane-containing graft copolymer obtained by graft-polym- 
erizing a vint rSonom J he ^° p,astic ^'"^ particles of 0.2 urn or smaller. 

rOOH? Tta SnH^.^^^oJ. disclosed in Japanese Patent Laid-Open ■ Nos. 2000-17029. 
5 2000-226420. and 5oo^ R To« ^ ° ~ ^sufficient flame retardancy although satisfactory in impact res.stance. 
Those resin ^SS^^^ 1 prabl^n that they have a poor balance between flame retardancy and .mpact 
resistance. 

DISCLOSURE OF THE INVENTION 

t0012] An obiect nf th • ^ a flame-retardant polycarbonate resin composition excellent in both 

name retardan^n^ £'7""°" " X ° »TJ f nonhalogenated phosphorus-free flame retardant. 
T0013] The oLZ I ? res,sta nce with a n stigations in order t0 eliminate the problems described above. As 
a result, they have 'foundTh T T** '"'^"'Snate resin, a polyorganosi.oxane-containing graft copolymer, a fluor- 
oresin, and an anted* . " 3 P °' V fi^e specific amounts, then a flame-retardant resin composition hav.ng 

excellent fiameCrdancJ andSctlpaofrlsSt 3 " 06 iS ° btained The inVent ''° n ***** °" ^ 

fOOU] The invenfcn relates to the fol,ow.-ng composition: 
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(1) A flame-retardant thermoplastic resin composition comprising: 

(A) 1 00 parts foarts bv weiqhf the same applies hereinafter) of a polycarbonate resin, 

(B) from 1 to 20 pSs a polyorganosiloxane-containing graft copolymer obtained by polymerizing at least one 
5 vinyl monomer (b-2) in the presence of polyorganosiloxane particles (b-1). 

(C) from 0.05 to 1 part a fluororesin, and 

(D) from 0.03 to 2 parts an antioxidant. 

(2) The flame-retardant thermoplastic resin composition as claimed in (1 ), 

wherein Cofy^nS^onUining graft copolymer is one obtained by polymerizing from 60 to 1 0% 

^^^^^^ence of from 40 to 90% po.yorganosi.oxane parses (b-1) having an 

^^^^^^ £ viny, monomer has a soiubiiity parameter of from ,1 5 to 
15 10.15 (cal/cm3)i/2 

(3) The flame-retardant thermoplastic resin composition according to (1) or (2), wherein the polyorganos.loxane 

i^n^^^ZZ^Tresin composition according to any one of (1) to (3). wherein the vinyl mon- 
omer (b-2) is atTeas, oZ ^Zomer selected from the group consisting of an aromatic vinyl monomer, a v.ny. 
?0 cyanide monomer, a (meth)acrylic ester monomer, and a carboxyl-containing vinyl monomer. 

BEST MODE FOR CARRYING OUT THE INVENTION 

f0015] The flame-retardant thermoplastic resin composition of the invention comprises (A) 100 parts of a polycar- 
5 bonate resin, (B) from 1 tc f 20 n JZ of a polyorganosiloxane-containing graft copolymer obtained by polymenz.ng at 
'east one vinyL^^ 

oresin, and (D) from 0.03 to 2 oarts of an antioxidant. 

[0016] The polycarbonate res* (A) in the present invention includes a resin mixture conta.n.ng generally at least 

foo^refeLd SmpTeL^Sca^onate resin (A) from the standpoints of profitability and a balance between 
flame retardancy and impact ^stancSude polycarbonates, polycarbonate/polyester mixed res.ns such as poly- 
carbonate/polyfethvlene^rl^ , ^rfmixed resins and polycarbonate/poly(butylene terephthalate) mixed res.ns, 
Polycarbonate^^ 

resin) mixed resins, polycaSLacr^tonitrile-butadiene rubber-styrene copolymer (ABS res.n) m,xed res.ns, poly- 
^rbonate/acrylonitrile-butadiene rubDe™-methylstyrene copolymer mixed resins, polycarbonate/s yrene-butadiene 
rubber-acrylonitri/e-N-phenylmaleimide copolymer mixed resins, and polycarbonate/acrylonitrile-acryl.c rubber-styrene 
copoiymer (AAS resin I mixed r2 n T Such mixed resins may be used as a mixture of two or more thereof. 
[0018] Among these, preferred a 7e Decarbonates and polycarbonate/polyester mixed resins. Polycarbonates are 
more preferred. 

[0019] The polycarbonate ™„ „ or contained in the polycarbonate resin or polycarbonate-containing mixed 
fromtn a e S s a fe « e ^^ 10.000 to 50,000, preferably from 15.000 to 25.000, 
[0020] 6 tS pTorg^Tstoane^ontaining graft copolymer (B) is an ingredient serving as a flame retardant. It is 



obtained by graft-polymerizing at 3 one vinyl monomer (b-2) with polyorganosiloxane parUcles (b-1) 
[0021] The polyorganosiloxane ™^tas fb-1 ) *° be used for produdng the P°lyorganosiloxane-conta.n.ng graft co- 
polymer (B) have an averaae Dart ^ H meter as determined by the light scattering method or electron microscopy, 



most 



st preferably from 0 01 to o T!,'^ TJi the standpoint of imparting flame retardancy. Polyorganosiloxane particles 
having an average particle HiL T' ^ir than O.O08 urn are difficult to obtain. On the other hand, use of polyorga- 
nositoxaneparti^ 

The polyorganosiloxane DarticlpQ^i^ £ Tilly been regulated so as to have a particle diameter distribution in which 
the coefficient of Z£ZS5Z <T ^ Sviation)/(av e rage particle diameter)] (%) is preferably from 10 to 70%. 
more preferably from 20 to 60% mn^ferably from 20 to 50%, from the standpoint of enabling the resin composit.on 
of the invention, which contains Zlrr^ .^tardant, to give a molding having a satisfactory surface appearance 
[0022] The term "po^cTn" n * ttes (b-W * ^ed herein as a conception which includes not only part.cles 

made of a polyorganosS e^bTaTo pirtio.es made of a modified polyorganosiloxane containing up * 5% 
one or more other (copolymers nL£ Ihe polyorganosiloxane particles may contain, for example, poly(butyl acr- 
ylate). a buty, -ctfU^SES^^ £ trTo like therein in an amount of up to 5%. 
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[00231 F „ m , « ei^vane Darticles (b-1 ) include polydimethylsiloxane particles, polymethylphenyl- 

EL ttsasESSt^ These particu,ate materia,s may be 

iSSTSTi C ° mbinati0n ° f "SSftJ c^'be obtained, for example, by polymerizing (1) an organosiloxane. 
5 2) ft fonZ^^^^Z tX^^ - a Afunctional si.ane compound, (4) an organos.loxane 
and a S 0006 com P oundl P) " °£ ab | e vinyl group, (5) a bifunctional silane compound and a s.lane com- 

poZtZ^n 0 P ° Un f C ° ntain h : 9 ?vl mup or 6) ano'ganosi.oxane, a Afunctional silane compound, and a si.ane 

» TOMS? ^TteZn?"*! 0 ™ 1 9roU ff h Afunctional silane compound are ingredients which constitute the backbone of 
he poWoano^ S, '° Xane "a ^JS^""*™ include hexamethylcyclotrisiloxane (D3). octame hyl- 
cvcloteSf " e Chain - ExamP , IntasHoxane (D5). dodecamethylcyclohexasiloxane (D6), tetradecamethyl- 

cTctoneS r a0e (D4) ' decameth y |cyC ' 0P !2SlSSSta«ne (D8). Examples of the bifunctional silane compound 
(D h ?) ' heXad r^mS« dipheny.dimethoxysilane, dipheny.diethoxysilane. 3-chloro- 
15 propyl heptadecafluorodecylmethyldimethoxys,- 
^ ttfluoroom ? OXyS, ' ane - 3 " 9 ' y f n ?and oSdecylmethyldimethoxysilane. From the standpoints of profitably 
and is preferred to use D4. a mixture of two or more of D3 to D7. or a 

rtxZ o^n Sat,Sfact0f y flame reta : m S of from 70 to 100%. preferably from 80 to 100%, optionally with from 

groups e ^ ° or 3 a nos/loxane. ^JSw. vjny , group int0 a side cha in or terminal of the copolymer. Th.s 

poSribie vZ S l ° inCOrP ° rate P0 JacSe site for grafting when the polymer is chemically bonded to the vinyl 
25 £Cme b te I S 9r ° UP fUnCti ° nS 3S . " mer (b-2). which will be described later. The silane compound contam.ng 
a S£ ^! f T ed fr0m the VinV TZ Tas a crosslinking agent because crosslinks between such active sites 
for g 9r ° UP Ca " ^ T . taction with a free-radical polymerization initiator. The free-radical polym- 

erizSon "SofLn'r ed K th,DU9h ^ S bo used for the graft polymerization which will be described later Even 

SSJ 8 ^me 6 ^ e SS '! nked P0'yrner is ^"^tlning no oo.ymerizable vinyl group can also be used. When the 
polyomanoi ° n ' 3 Silane C ° mP Z , Jjymerizable vinyl group, a specific free-radical initiator such as t-butyl 
SSKTSM^ r^ogeTatom from a silicon-bonded organic group such as methyl. The free 

CH 2 =C- CO °" (CHz) pS iX<3 " a> 

(wherein R1 methvl group; R 2 represents a monovalent hydrocarbon group having 1 

silane compounds represented by formula (II): 

R 2 a 
I 

CHj=c „-c 6 Hr <ch 2 ) P six,,„ 

sSn?co m R2 ' X ' a - andphave ^same meanings as in formula (.)); 
s.lane compounds represented by formula d»> : 
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I 

CH 2 = CH- S i X (3_ 0 ) 

(wherein R 2 , X, and a have the same meanings as in formula (I)); 
silane compounds represented by formula (IV): 



R 2 U 
I 

CH 2 = CH-R 3 -S i X {3 . 0) 



(wherein R 2 , X, and a have the same meanings as in formula (I); and R 3 represents a divalent hydrocarbon group 

having 1 to 6 carbon atoms); and 

silane compounds represented by formula (V) : 



I 

HS-R 4 -S i X (3 -.) 

(wherein R 2 , X, and a have the same meanings as in formula (I); and R 4 represents a divalent hydrocarbon group 
having 1 to 1 8 carbon atoms). 

[0029] Examples of R 2 in formulae (I) to (V) include alkyl groups, such as methyl, ethyl, and propyl, and phenyl. 
Examples of X include alkoxy groups having 1 to 6 carbon atoms, such as methoxy, ethoxy, propoxy, and butoxy. 
Examples of R 3 in formula (IV) include methylene, ethylene, trimethylene, and tetramethylene. Examples of R 4 in 
formula (V) include methylene, ethylene, trimethylene, and tetramethylene. 

[0030] Examples of the silane compounds represented by formula (I) include p-methacryloy loxyethyldimethoxymeth- 
ylsilane, ymethacryloyloxypropyldimethoxymethylsilane, Y-methacryloyloxypropyltrimethoxysilane, Y^methacryloy- 
loxypropyldimethylmethoxysilane, Y-methacryloyloxypropyltriethoxysilane, ■^methacryloyloxypropyldiethoxymethylsi- 
lane, y-methacryloyloxypropyltripropoxysilane, Y-methacryloyloxypropyldipropoxymethylsilane, Y-acryloyloxypropyld- 
imethoxymethylsilane. and Y-acryloyloxypropyltrimethoxysilane. Examples of the silane compounds represented by 
formula (II) include p-vinylphenyldimethoxymethylsilane, p-vinylphenyltrimethoxysilane, p-vinylphenyltriethoxysilane, 
and p-vinylphenyldiethoxymethylsilane. Examples of the silane compounds represented by formula (III) include vinyl- 
methyldimethoxysilane, vinylmethyldiethoxysilane, vinyltrimethoxysilane, and vinyltriethoxysilane. Examples of the si- 
lane compounds represented by formula (IV) include allylmethyldimethoxysilane, aliylmethyldiethoxysilane, allyltri- 
methoxysilane, and allyltriethoxysilane. Examples of the silane compounds represented by formula (V) include mer- 
captopropyltrimethoxysilane and mercaptopropyldimethoxymethylsilane. Preferred of these from the standpoint of prof- 
itability are the silane compounds represented by formulae (I), (III), and (V). 

[0031] When the silane compound containing a polymerizable vinyl group is the trialkoxysilane type, it functions also 
as the following silane compound having 3 or more functional groups. 

[0032] The silane compound having 3 or more functional groups is an ingredient which, when copolymerized with 
one or more of the monomers described above, i.e., the organosiloxane, Afunctional silane compound, and silane 
compound containing a polymerizable vinyl group, or with other monomer(s), serves to incorporate a crosslinked struc- 
ture into the polyorganosiloxane and thereby impart rubber-like elasticity thereto. Namely, this silane compound is used 
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ncitaxane Examples thereof include tetrafunctional and trifunct.onal a kox- 
as a crossl.nk.ng agent for the P^ or 9 an t 0 ;; n " e " yltri e t hoxysilane. methyltrimethoxysilane, ethyltriethoxys.lane. 
ys. lane compounds such as tetraethoxys.lane J^J^hL^tane. trifluoropropyltrimethoxysilane. and octa- 

^eTh~— 

wSSrTn n 9 .* 1 Cr0SS,inkin 9 efficienCy - . |mfane bifunctional silane compound, silane compound containing a polym- 

Se ssri^i 3 - -» »— - groups are used 9enera,,y in the 9 

[OoSrS'p i * a ne and/or the bifunctional silane compound is preferably from 50 to 99.9% 

» mor^L^ 

iToX,J n ^ y fr0m 60 10 " % {the '^' k, from 100/0 to 70/30, by weight). The proportion of the silane compound 
« generally from 100/0 to 0/100. preferably ^J^Vto 40% more preferably from 0.5 to 30%. The proportion 
of eS 3 P ° ,ymer * ab,e «* ^oup is P.^^^prLabty from 0 to 50%, more preferably from 0.5 to 
39% ThL „ °° T U " d haVi " 9 3 ° f m ° re Z cSnfng a polymerizab.e vinyl group and that of the silane compound 
« havtc , 3 ^ P T ° f 1,16 S " ane COmP ° U » siSt! neously 0%. and either of these is preferably 0.1% or higher. 
[00351 WhTnTh nCti ° na ' 9r0UPS ^ "Isltne and bifunctional silane compound is too low, the 
[0035] When the proportion of the organosiloxan composition when compounded with the 

o™r? n TfV 9faft COpo *"" r l ° bS tr D Cortions ^e eof re u, t in too small amounts of the silane compound 
oUienngred.ents. On the other hand, too high P™*™ compoU nd having 3 or more functional groups and, hence, 
» SSSL" P ° lymerizab,e ** 9 roUP I [To b ^SSSZ the proportion of the silane compound containing 
ToTrnlZT^T COmp ° undS iS '^oouiCing a functionality of 3 or higher is too low, the impaction of 

Jo03 S i ane T h C ! mPOl ; nd haVi " 9 3 ° r m ° re fen l 0 a«o 9 mpli P shed. for example, by subjecting the po.yorganosiloxane-form- 
30 i„o ?„i w emuls,on Polymerization can be a«°™ P shearjn jn tne presence of an emulsifier to emulsify the polyor- 
SrSTf "I W3ter t0 thG aCti ° n ° f m £T^iS3S emuls'ion acidic. When the mechanical shearing gives 
ganos,loxane-forming ingredients into the water and™ 9 a djameter Qf ^ po | yorg anos.- 

.oxaTetr ! ,aV,n9 3 drop,et s * e <* seVera ' can be^guiated so as to be in the range of from 0.02 to 0.6 

toons particles to be obtained through P^^jfuTed The polyorganosiloxane particles thus obtained can have a 

in rSr'' ft iSprefeTOd '° Polymerize the and an emu,sifier are emulsffied by me " 

• cllSsZ 9 T* The P°»yorganosiloxane -form ng mgred ^ ^ ^ f ^ 2Q% 
emuist s rr 9to .° btainanemu,si0n haV ' n Sstateto obtain poiyorganosiloxane particles. Thereafter, the remain.ng 
emuS £ emu,si °n-Po'ymerized in an ac.d ofth e se particles serving as seeds. The polyorganos.loxane 
^Z^TT eret0and ^ meriZed '' n ^7!^ TiJo. Q 2 to 0.1 urn depending on the amount of the 
emulsiS and°i ^ ^ a " average f d Sme ^distribution with a coefficient of variation of from 10 to 60% A 

• ZreZtf^l t J Ve 3 re9U,ated P art ' C,e 1 oolymerization in the same manner as described above except tha a 
ZTlS T meth ° d iS 40 conduct multistage P«^ e emu|sjon po , yrneri zation, the same vinyl monomer(s) (e. 
rJoSTfl ° btain6d by Mpolymerizing J >V ° be ^ in the graft polym erization which will be 
deseed L * aCfy,at6 ' 3nd meth >" metha nosHoxane seed particles. The polyorganosiloxane (modified polyorga- 
nostex J. w ? S6d P ' aCe ° f lhe P°' y ° r9a rvera9e Particle diameter of from 0.008 to 0.1 urn, depending on the 

So, Thee muIsionhavingadr ^ 

t004 h 1] S fSZ? 6 '; • • , S ed an emulsifier which is not deprived of its emulsifying ability under 

acidicLnnr ! U ' S '° n P 0, ymerizat«oo is ^sedj a g|k |benzenesu , fo nic acids, sodium alkylbenzenesulfonates, alky - 
sufonic^r S w EXamP,eSOn 

fonat^ a „ ' S ° d,Um a,k y' su 'fonates, sodium ^SJalone or in combination of two or more thereof. Among these, 
P°r£r^ 
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and sodium .di. a lkvkuif„ because the emulsion obtained with any of these has relatively high emulsion 

staC^^ acids and a.ky.su.fonic acids because they function also as a 

IS regaiated preferebly io" Smore pn**« to 1.0 to 2.5. torn the standpoints ot prevent the products ap- 
» K^K, ™r^™*rs7^ K ^sSang the backbone o. the pofyorgaaosaoian. a,, in an 

iSKUS Z^a «a-e r^da^for thermoplastic resins is obtained which comprises a po.yor- 

SJS l ^fS ta,n !r g . 9raft C0 P°' ymer ; « mad e up of the polyorganosiloxane particles and the vinyl monomer (b- 
> 2) grafted ^L^tS^" 1 3 ^ ^nteS graft copolymer has a degree of grafting of preferably from 5 
to fining a satisfactory balance between flame 

mTVe^t™^; naredient used for obtaining a flame retardant comprising the polyorganosi- 

soSTpl ^STit^ I'" « £ as ^ows: poWrnethyl raethacrylate, (rnolecala, we*, of repeating 
units IOOoZT d.l^ f , P °5^f ?, poMbulyl aorylata) (molecular weight ot repeating anas. 128 

g^i/derl^^ 

[00521 fol |n aLoniv,,, • ♦ «f the component(s) other than the main component is lower than 5% by 

weigh the ISSZT?* ^"^"^mponenT is taken as that of the copolymer. In a copolymer in which the 
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copolymer is calculated on the assumption that the additive rule holds based on the proportions by weight. 
10053] Namely.toa^ 

can be calculated fromTe S% parameter of the homopolymer of each vinyl monomer. 5n. and the proport.on by 
we.ght thereof, Wn, using equation (1). 



n=m n =m 

n=l n=l 

[0054] For examole in rf^rminina the solubility parameter of a copolymer consisting of 75% styrene and 25% 

acrylonitrile, J^2SS?ofSi l"***™ for a " d the ^ST V"i ' 

cm3)i/2 for po ( y M ^S , ^3Sld into equation (1). As a result, a value of 9.95 («ltari»)« . obtamed 
10055] Furthermore Ta Zl oofymer obtained by polymerizing vinyl monomers in two or more steps so that the 
steps differfrom one *nl«f * Corner kind, the solubility parameter thereof, 5s. is calculated on the assumpt.on 
that the addta rulS s e 3lTe p^ons by weigh, i.e., the value obtained by dividing the weight of the 
vinyl polymer obtained in each «tpn bv the total weight of the vinyl polymers finally obtained. 

T0056] Namely, the : so uwSoa^meteV of such a copolymer obtained by polymerfcation in q steps can be calculated 
from the solubi. J ^Z^Zme^TJr, 5i. obtained in each step and the proportion by weight thereof, W.. us.ng 
equation (2). 



i=q i=Q 
. = 2 6 iWi/SWi 



[0057] For examo!* in = , „h, .ced by two-step polymerization in which 50 parts of a copolymer of 75% 

styrene and S^^^^tZ Ji step and 50 parts of a polymer of methyl methacrylate is obtained 

35 in the second step 2 1 .1 it er of the copolymer is calculated by substituting the solubility parameter of 
9-95 (^Van^lXr^ Para TrXJ sU e and 25% acrylonitrile and the solubility parameter of 9.25 (caV 
cm3)i/2 f 0r th e ' P o|y (rn eL?r'r er ? Jf into equation (2). Thus, a value of 9.60 (cal/cm^* is obtained. 
[0058] The aZ„To ^^S^i to be used is preferably from 60 to 10%, more preferably from 40 to 

n 20%,mostpreferablyfrom^ 

0 particles (b-1) *' 

[0059] When the amount of the vinvl monomer (b-2) used is too large or too small, impartation of flame retardancy 
tends to be insufficient 

[0060] The vinyl monomer fh r>\ o»nts the monomer containing a polymerizable vinyl group. 
[0061] Preferred examoi^ £2 Monomer (b-2) include aromatic vinyl monomers such as styrene. a-methyl- 
styrene. p-methylstvrene Z« ? Z vinyl cyanide monomers such as acrylonitrile and methacrylonitrile. 

(meth)acrylic ester monomerTc k^' 3 ^ vT'acrylate, ethyl acrylate. propyl acrylate, butyl acrylate. 2-ethylhexyl acr- 
y'ate. glycidy, -SS^^E^T^ h^aroxybuty. acrylate. methyl methacrylate. ethyl methacrylate. butyl 
methacrylate, lauryl methaaS ? ^JTm ethacrylate, and hydroxyethyl methacrylate. and carboxyl-contam.ng v,nyl 
monomers such as Hacnni^T t , 9 y °' V 1/^acid, fumaric acid, and maleic acid. 

[0062] These vinyl monom^ (meth > aa ?' alon e or in combination of two or more thereof, as long as the polymer 
to be obtained ^r^ZVsoZiZ Samper within the range shown above. 

I0063] The graft polymeXfont P ^oomplished by the ordinary seed emulsion polymerization method. ,n wh.ch 
the vinyl monomer (b^^ol.ri TSS* of the ^^os^ne particles (b-1) by radical polymenzafon. 

The vinyl monomer (b-2) mav ^ 17 '"^JSTn one step or in two or more steps. 

[0064] Methods for the ™? . po vmerlZ ®. ar e not particularly limited. For example, the polymenzation can be 
conducted by a method in Z 7*1 ,vmertz . is caused to proceed by the thermal decomposition of a free-radical 
polymerization initiator or a ZJZT* ^^Ee reaction is conducted in a redox system containing a reducing agent. 
[0065] Examples of the freTrad ' | riSation initiator include organic peroxides such as cumene hydroperox- 
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ide. t-butyl hydroperoxide benzoyl peroxide, t-butyl peroxyisopropylcarbonate, di-t-butyl peroxide, 

and 2*+Jl£2SEl£^ Es P eCia " y PreferTed ° f ° r9amC ^ 3 9 

SZ S2 ISdeLse/sodL pyrophosphate mixture, and ferrous sulfate/sodium 

[0069] ExampLofthecha^ 

Sr^Ihou^ch • , , aa ent is an optional ingredient, it may be used in an amount of preferably from 
■ 0.01 part, the use thereSfproduces * effect On the other hand, amounts thereof exceedmg 5 parts tend to result .n 

T„e ,.e rSS^S polyn.ertz, mono™. ^ ^o,,. , 0% . 

poiymer^ation react ^he polyomanosiloxane chain to thereby form grafts. The silane compound conta n ng a po- 
lymerizable vinyl aroun ZZ hJ K^as that optionally used in producing the polyorganos.loxane part.cles (b-1). 

of the viny. monomar^StSZSS^ 9 rafting iS redUCed - °" ^ 0ther ^ am ° UntS ' 
Srsi 0 JiiSSir^^monom-r (b-2) - the presence of polyorganosiloxane particles yields not only 
* , n»« L , p0,ymeri2at,0n ° f a vinyl monomer» j k particles (b-1) in this case, and branches 

omoV e ;i c ^ 

latex forrr u ^isToweve orefe^'sepa^L polymer from the latex and use it as a powder, because the flame 
retardanTin a powder ta S ^Xde range of applications. For separating the polymer, ordinary techmques 

WduSSSrSEi?* ' S STereoffrom the standpoint of producing a high dripping-preventive effect 
ytetrBfluoroZ fne and 2 7 ^/hexafluoroethylene copolymers and P oly(vinylidene fluoride) resins. More 
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erage particle diameter of 700 urn or smaller. The term "average particle diameter- as used here for a fluorinated 
polyolefin resin means the average particle diameter of the secondary particles formed by the agglomeration of the 
Primary particles of the resin Among the fluorinated polyolefin resins, preferred are ones in which the ratio of the 
density to the bulk density Mensity/bulk density) is 6.0 or lower. Density and bulk density herein are determined by the 
5 methods as provided for in JIS K 6891 Such fluororesins (C) may be used alone or in combination of two or more thereof. 
[0079] The antioxidant (D) in the invention is an ingredient used not only for inhibiting the resin from oxidatively 
decomposing during moldina but also for improving flame retardancy. Any antioxidant for use in ordinary mold.ng may 
be used as the antioxidant ID) without particular limitations. Examples thereof include phenolic antioxidants such as 
trisfN-O.S-di-t-butyM-hvdroxvbenzyl)] isocyanurate (e.g., Adeka Stab AO-20, manufactured by Asahi Denka Co., Ltd.), 
10 tetrakis[3-(3,5^i-t-butyl-4-hvdroxvphenyl)propionyloxymethynmethane (e.g.. Irganox 1010, manufactured by C.ba 
Specialty Chemicals Co ) butvlidene-1,1-bis(2-methyl-4-hydroxy-5-t-butylphenyl) (e.g., Adeka Stab AO-40, manufac- 
tured by Asahi Denka Co Ltd) and i,l,3-tris(2-methyl-4-hydroxy-5-t-butylphenyl)butane (e.g., Yoshinox 930, man- 
ufactured by Yoshitomi Fine Chemicals Ltd.); phosphorus compound antioxidants such as bis(2.6-di-t-butyl-4-methyl- 
pnenyl)pentaerythritol ohosohite <e a Adeka Stab PEP-36, manufactured by Asahi Denka Co.. Ltd.). tris(2.4-di-t-butyl- 
,5 Phenyl) phosphite (e g Adeka Stab2112, manufactured by Asahi Denka Co.. Ltd.). and 2,2-methylenebis(4,6-di-t- 
butylphenyl) octyl phosphite (e a Adeka Stab HP-10. manufactured by Asahi Denka Co.. Ltd.); and sulfur compound 
antioxidants such as dilauryl 3 3'-thiodipropionate (Yoshinox DLTP, manufactured by Yoshitomi Fine Chemicals Ltd.) 
and dimyristyl S.S'-thiodiproDionate (Yoshinox DMTP, manufactured by Yoshitomi Fine Chemicals Ltd.). 
[0080] Among these examnlps Deferred are phenolic antioxidants having nitrogen atom, and phosphorus compound 
20 antioxidants having melting point of 1 00°C or more, preferably 1 50°C or more, from the standpoints of appearance of 
flame retardancy 

[0081] Examples of phenolic antioxidants having nitrogen atom include tris[N-(3,5-di-t-butyl-4-hydroxyben Z yO] iso- 
cyanurate. Examples of phosphors compound antioxidants having melting point of 100°C or more include b,s(2,6-di- 
t-buryl-4-methylphenyl)pentaervSiritol phosphitefmelting point is 237X). tris(2,4-di-t-butylphenyl) phosphite (mel.ting 
25 P° int 's 183-C). 2.2-methylenebisM 6-di-t-butylphenyl)octyl phosphite (meliting point is 148°C). 

[0082] The flame-retardant thermoplastic resin composition of the invention is obtained by compound.ng 100 parts 
of the polycarbonate resin (A) wtthfrom 1 to 20 parts, preferably from 1 to 10 parts, more preferably from 1 to 4.5 parts, 
of the Polyorganosiloxane-containing graft copolymer (B), from 0.05 to 1 part, preferably from 0.1 to 0.5 parts, more 
preferably from 0.1 to 0 4 p^ oJ a fluororesin (C). and from 0.03 to 2 parts, preferably from 0.05 to 2 parts, more 
30 preferably from 0.1 to 1 part of an antioxidant (D). 

[0083] When the amount of the Polyorganosiloxane-containing graft copolymer (B) used is too small, the compos.fon 
tends to have reduced flame retarHancv On the other hand, too large amounts thereof tend to result in an increased 
composition cost which makes th omDOsition have a reduced commercial value. Too small amounts of the fluororesin 
(C) used tend to result in redorl^me retardancy, while too large amounts thereof tend to result in a molding having 
J5 a rough surface. Furthermore toY small amounts of the antioxidant (D) used tend to lessen the effect of improving 
flame retardancy, while too la™ = m ™ints thereof tend to result in reduced moldability. 

[0084] Methods for producing h flame-retardant thermoplastic resin composition of the invention are not particularly 
limited, and ordinary methods ca f be used Examples thereof include a method in which the ingredients are mixed 
together by means of a Hensch^l mf*er ribbon blender, roll mill, extruder, kneader. or the like. 
0 [0085] Compounding ingredfents ior general use can be added in producing the composition. Examples thereof 
include plasticizers, stabilizers T.h v»nts ultraviolet absorbers, pigments, glass fibers, fillers, polymenc processing 
aids, polymeric lubricants and'imnTt modifiers. Preferred examples of the polymeric processing aids include meth- 
acrylate (co)polymers such as mpthtimethacrylate-butyl acrylate copolymers. Preferred examples of the impact mod- 
ifiers include butadiene rubber Zr modifiers (MBS resins), butyl acrylate rubber impact modifiers, and impact mod- 
ifiers based on a butyl acrylate n.hho.Lnicone rubber composite. One or more other flame retardants may also be used. 
[0086] Preferred examples of th« nme^etardants which may be used in combination with the flame retardant ac- 
cording to the invention include siHrn Tcom pounds such as polyorganosiloxane having aromatic group, triazine com- 
pounds such as cyanuric acid ^h Z Z m ine cyanurate. boron compounds such as boron oxide and zinc borate, aro- 
matic metal safts such as sodium IX^enesulfonate . dipotassium diphenylsulfide-4,4'-disulfonate, potassium ben- 
zenesulfonate, potassium diphe^ylsulfonesulfonate. from the standpoints of a nonhalogenated phosphorus-free flame 
retardant. 

[0087] Moreover examples of th v be used in combination with phosphorus compounds such as triphenyl 

Phosphate, polyphosphates and ItehLTd red phosphorus. In that case, in a composition including phosphorus flame 
retardant, it is advantageous that phosphorus flame retardant can be reduced by using polyorganosiloxane-containing 

graft copolymer in the invention « u . 

[0088] The amount of such comoounrtina ingredients to be used is preferably from 0.01 to 20 parts, more preferably 
from 0.05 to 10 parts, most pnSS^mOOS to 5 parts, per 100 parts of the thermoplastic resin from the standpoint 
of an effect-cost balance. 
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[0089] For molding the flame-retardant thermoplastic resin composition obtained, molding techniques for ordinary 
thermoplastic resin compositions can be used. Examples thereof include injection molding, extrus.on molding, blow 
molding, and calenderina 

10090] Applications of molded objects obtained from the flame-retardant thermoplastic resin composition of the 
5 vention are not particularfv Med For example, the molded objects are usable in appl.cat.ons where flame retardancy 
is required. Examples of such applications include housing and chassis parts for various OA and .nformat.on apparatus 
and domestic electrical appliances, such as desk-top computers, notebook type computers, tower type computers, 
server computers, prirUere copiers! FAX telegraphs, portable phones, PHSs, TV receivers, and video decks, and further 
^ include various building members and various automotive members. 

EXAMPLES 

[0091] The invention will be explained below by reference to Examples, but the invention should not be construed 
as being limited to these Examoles only. , , A ■ tu . f , 

15 [0092] | n , ne following a nd I Comparative Examples, measurements and tests were conducted m the fol- 
lowing manners. 

Conversion into Polymer 

20 [0093] A latex was dried in a 120°C hot-air drying oven for 1 hour to determine the amount of the solid component. 
The conversion was calculated using the equation: 

Conversion into polymer (%) = 1°° x ( amOUnt ° f S °' id oomponent)/(amount of feed monomer). 

Toluene Insoluble Content: 

[0094] In 80 mL of toluene n, no f solid polyorganosiloxane particles obtained by drying a latex was immersed at 
room temperature for 24 hoi llreafter the mixture was centrifuged at 12.000 rpm for 60 minutes to determ.ne the 
30 toluene insoluble content by weiohU%) of'the polyorganosiloxane particles. Degree of Grafting: 

[0095] | n 80 mL of ace ton* i f * araft copolymer was immersed at room temperature for 48 hours. Thereafter, 
the mixture was centrifuged I at' 12 OuO rpm i for 60 minutes to determine the insoluble content (w) of the graft copolymer. 

[0096?^ 

35 x (proportion of polyorganosiloxane component in graft copolymer)]} 
Average Particle Diameter: 

[0097] Polyorqanosiln^no , „H a araft copolymer both in a latex form were examined for average particle 
diameter. Eart Sctfete ? **" tnah^ed with MICROTRAC UPA. manufactured by LEED & NORTHRUP 
INSTRUMENTS byZtato^T method* determine the number-average particle diameter (urn) and the co- 
efficient of ymU^a^!^S^^^dUtU«^ (standard deviation/number-average particle diameter) (%). 

Impact Resistance: 

[0098] | m p act resistance was evaluated through an Izod test at 23°C using a notched 1/8-inch bar in accordance 
with ASTM D-256. 

Flame Retardancy: 

[0099] A vertical flame test was cond cted in accordance with UL94 Test V. Flame retardancy was evaluated in terms 
of the total combustion time for Humpies- 

REFERENCE EXAMPLE 1 

Production of Polyorganosiloxane Partic/es (S-D = 

[0100] An aqueous solution consisting of the following ingredients was agitated with a homomixer at 10,000 rpm for 
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5 minutes to prepare an emulsion. 



Ingredient . 


Amount (parts) 


Pure water 

Sodium dodecylbenzenesulfonate (SDBS) 
' Octamethylcyclotetrasiloxane (D4) 
^Acryloyloxypropyldimethoxymethylsilane(DSA) 


251 
0.5 
100 
5 



[0101] The emulsion was introduced as a whole into a five-necked flask equipped with a stirrer, a reflux condenser, 
an intet for inZu ™ Z e gas a Hnlet for introducing monomers, and a thermometer. While the system was 
being stirred, 1 part^ a^f^ 

The resultant mktu e wis h^ed to SSS over about 40 minutes, subsequently reacted at 80°C for 6 hours and then 
cooled to 25°C and J££ to sfand Mfor 20 hours. Thereafter, the pH of the system was returned to 6.8 with sodium 
hydroxide to complete IZtttetZ Thus, a latex containing polyorganosiloxane particles (S-1) was obtained. The 

toluene insoluble content. The results obtained are shown in Table 1. 

REFERENCE EXAMPLE 2 

Production of Polyorganosiloxane Particles (S-2) : 

[0102] An aqueous solution consisting of the following ingredients was agitated with a homomixer at 1 0,000 rpm for 
5 minutes to prepare an emulsion. 



Ingredient 


Amount (parts) 


pure water 


251 


SDBS 


0.5 


D4 


70 


DSA 


5 



[0103] The emulsion a a whole into a five-necked flask equipped with a stirrer, a reflux condenser, 

an inlet for in™ t n an terror introducing monomers, and a thermometer. While the system was 

being stirred 1 part Z a 7 \ 0% aqueous DBSA solution was added thereto. The resultant mixture was 
heated to 80X over about ?n f Jnd then reacted at 80°C for 1 hour. Subsequently, 30 parts of diphenyldimeth- 
oxysilane Sph^^^^/jlSSover 3 hours. After the addition, the reaction mixture was stirred for 2 
hours and then ooole, t Xr ITXwed ° stand for 20 hours. Thereafter, the pH of the system was returned to 
6-5 with sodium hyd oxide to comnle Slymerization. Thus, a latex containing polyorganosiloxane particles (S-2) was 
obtained. The late! ^ 6 xaS forSrersion into polymer, average particle diameter of the polyorganosiloxane 
particles, and toluene insolubte extent The results obtained are shown in Table 1 . 

REFERENCE EXAMPLE 3 

Production of Polyorganosiloxane Particles (S-3): 

10104] The following ingredients were introduced into a five-necked flask equipped with a stirrer, a reflux condenser, 
an inlet for introducing nitrogen gas. an inlet for introducing monomers, and a thermometer. 



["Ingredient 


Amount (parts) 


t~pZre water 
I SDBS 


189 
1.2 



[0105] The contents were heaw ,„ -rr>°C while replacing the atmosphere in the flask with nitrogen, and an aqueous 
solution consisting oM Z of ° IS. r a nd 0-02 parts of potassium persulfate (KPS) was added thereto. Subse- 
quently, a iiq U i d mixture of the fngredients was added thereto as a whole. 
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Ingredient 


Amount (parts) 


Styrene (St) 

Butyl methacrylate (BMA) 


0.7 
1.3 



[0106] The resultant miw„rp was stirred for 1 hour to complete polymerization. Thus, a latex of an St-BMA copolymer 
was obtained. The conSon Mo polymer was 99%. The latex obtained had a solid content of 1 .0% and an average 
Particle diameter of 0.01 ^ The coefficient of variation of particle diameter was 38%. The St-BMA copolymer had a 

[0107] "separately",' 'a mitfure insisting of the following ingredients was agitated with a homomixer at 10,000 rpm 
for 5 minutes to prepare an emulsion of polyorganosiloxane-forming ingredients. 



Ingredient 


Amount (parts) 


Pure water 


70 


SDBS 


0.5 


D4 


94 


Vinyltrimethoxysilane 


4 



10108] While the St-BMA mnoivmer latex was kept at 80°C, 2 parts (on a solid basis) of 10% aqueous DBS A solution 
was added thereto and th 7 „ of DO lyorganosiloxane-forming ingredients was then added thereto as a whole. 
The resultant mixture wa c^nSLsly stirred for 6 hours and then cooled to 25°C and allowed to stand for 20 hours. 
Thereafter, the pH of the r M n ™ vture was adjusted to 6.6 with sodium hydroxide to complete polymerization. Thus, 
a latex containing polyorganostex'ane particles (S-3) was obtained. The latex was examined for conversion into poly- 
mer, average particle at! , Z ?Lhrwganosiloxane particles, and toluene insoluble content. The results obta.ned 
are shown in Table 1 fZ ! ^Ir feed amounts and conversion, the polyorganosiloxane particles in this latex 
were found to consist of ^J^SS^ro^^ and 2% St-BMA copolymer. 

Table 1 





Reference Example 1 


Reference Example 2 


Reference Example 3 


Po '^9^ 0 s5io^ 


S-1 


S-2 


S-3 


polyoranosiloxane-forming ingredients 


87 


87 


88 


\^^^^^) ~~\ 


0.15 35 


0.13 35 


0.03 40 


l^5j«te^^tw "7 




0 


55 



REFERENCE EXAMPLES 4 TO 8 



T0109] Into a five-necked fl H with a stirrer, a reflux condenser, an inlet for introducing nitrogen gas, an 

inlet for introducing monom ^"'TLometer were introduced 300 parts of pure water, 0.2 parts of sodium for- 
maldehydesulfoxylate fSFSl n «, 8 f Hisodium ethylenediaminetetraacetate (EDTA), 0.0025 parts of ferrous sul- 
fate, and the polyoroanL/nvo ^ chown in Table 2. The system was heated to 60°C with stirring in a nitrogen 



stream. After the temoe™ ?,1 , *I* ° had reached 60°C, the monomer/free-radical polymerization initiator mix- 

ture shown in Table 2 was /I ?! ^ i'se over 4 hours in one or two steps as shown in Table 2. Thereafter, 
the reaction mixture wa* tnereto H at 60°C for 1 hour to thereby obtain a latex of a graft copolymer. 

fOUO] Subsequently me 1^^^'^ with pure water to adjust the solid concentration to 15%. and 2 parts (on 
a solid basis) of 10% aouen . -He solution was added thereto to obtain a coagulum slurry. This coagulum 

slurry was heated to 80»C «h ^'"^led to 50°C, and then dehydrated and dried. Thus, polyorganosiloxane- 

containing graft coKOm^,^^" 1 ^ ^ were obtained in a powder form. The conversion into polymer, average 
Particle diameter, and dec 1^ 5 bl each powder are shown in Table 2. 

I°1 1 1] In Table 2 MMaK 9 9 ^hacrylate, AN acrylonitrile, BA butyl acrylate, and AIMA allyl methacrylate 
(all of these are monomers) S£ metM cHPi" dic3tes cumene h y dro P eroxide (free-radical polymerization initiator) 
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P indicates the solubility parameter determined by the method described hereinabove. 

Table 2 



Reference Example No. 


4 


5 


6 


7 


8 


Polyorganosiloxane partilces (parts) 


S-1 


65 




90 






S-2 




75 






75 


S-3 








70 




Vinyl monomer, 1st step (parts) 


MMA 


35 




10 


30 




St 




7.5 








AN 




2.5 








BA 










9.8 


AIMA 










0.2 


CHP 


0.11 


0.03 


0.03 


0.09 


0.03 


Vinyl monomer, 2nd step (parts) 


MMA 










15 


St 




11.25 








AN 




3.75 








BA 












AIMA 












CHP 




0.05 






0.05 


Conversion (%) 


1st step 


98 


98 


99 


99 


98 


2nd step 




99 






99 


SP of vinyl polymer [(cal/cm 3 ) 1 ^ 


9.25 


9.95 


9.25 


9.25 


9.14 


Degree of grafting (%) 


42 


27 


9 


26 


31 


Graft copolymer No 


SG-1 


SG-2 


SG-3 


SG-4 


SG-5 



EXAMPLES 1 TO 5 AND COMPARATIVE EXAMPLES 1 TO 7: 
Flameproofing of Polycarbonate Resin 

f0112] Mixtures were obtained fmm oolycarbonate resins PC-1 (Tarflon A-2200; manufactured by Idemitsu Petro- 
chemical Co., Ltd, vb^^l^tecular weight, 22,000) and PC-2 (Tarflon A-1900; manufactured by Idermtsu 
Petrochemical Co. Ltd • viLZZ <Z,c,e molecular weight, 19,000), the polyorganosiloxane-containing graft copol- 
ymers obtained in Refere n T^T^% to 8 (SG-1 to SG-5), PTFE (polytetrafluoroethylene: Polyflon FA-500, man- 
ufactured by Daikin Industn^s UdTind antioxidants AO-20 (Adeka Stab AO-20, manufactured by Asahi Denka Co., 
Ltd.) and PEP-36 (Adeka Stab PEP 36 manufactured by Asahi Denka Co., Ltd.) according to the fomr.ulat.ons shown 
in Table 3. * 

101 13] The mixtures obtained m „k „„re melt-kneaded with a twin-screw extruder (TEX44SS, manufactured by The 
Japan Steel Works Ltd ) af ?an°r ? HLduce pellets. The pellets of each composition obtained were molded with 
injection molding machine FAS inr>R° Manufactured by FANUC Ltd.. having a cylinder temperature set at 270°C to 
produce 1/8-inch Izod test pieces t7l6-inch test pieces for flame retardancy evaluation. The test pieces obtained 
were used for property evaluations according to the evaluation methods described above. 
f0114J The results obtained are shown in Table 3. 
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EXAMPLE 6 AND COMPARATIVE EXAMPLES 8 AND 9 

Flameproofing of Polycarbonate/Poly(Ethylene Terephthalate) Mixed Resin: 

[0115] Mixtures were obtained from PC-1, a polyethylene terephthalate) resin (PET: Bellpet EFG-70 manufactured 
by Kanebo, Ltd.), the polyoTganosiloxane-containing graft copolymer obtained in Reference Example 5 ^SG-2) PTFE. 
and an antioxidant^^ 

shown in Table 4 . T u 

[0116] The mixtures obtained each were melt-kneaded with a twin-screw extruder (TEX44SS 

Japan Steel Works, Ltd.) at 260°C to produce pellets. The pellets of each composrf,on obta.ned were molded wrth 

injection molding machine FAS 1 00B manufactured by FANUC Ltd., having a cylinder temperature set at 260°C to 

produce 1/8-inch Izodts^els and l7l 0-inch test pieces for flame retardancy evaluation. The test p.eces obta.ned 

were used for property evaluations according to the evaluation methods described above. 

[0117] The results obtained are shown in Table 4. 



Fxamole No. 


Example 


Comparative Example 






6 


8 


9 


Thermoplastic Resin 


PC-1 


90 


90 


90 




PET 


10 


10 


10 


Graft copolymer 


SG-2 


4.5 


4.5 




Antioxidant 


PEP-36 


0.5 




0.5 


Antidripping agent 


PTFE 


0.5 


0.5 


0.5 


Flame retardancy 


Total Combustion time (sec) 


45 


60 


175 


Dripping 


not occurred 


not occurred 


occurred 


mpact resistance 


(kJ/m 2 ) 


70 


60 


41 



[0118] Table 4 shows that a flame-retardant thermoplastic resin composite having an excellent ba ance , be^een 
flame retardancy and impact restsTnce is obtained by incorporating a polyorganosHoxane-contam.ng graft copolymer, 
fluororesin. and antioxidant into a polycarbonate/poly(ethylene terephthalate) mixed res.n. 

INDUSTRIAL APPLICABILITY 

[0119] According to the invention a flame-retardant thermoplastic resin composition having an excellent balance 
between flame retardancy and impact resistance can be obtained. 



1. A flame-retardant thermoplastic resin composition comprising: 

at least one vinyl monomer (b-2) in the presence of polyorganosiloxane part.cles (b-1). 

(C) from 0.05 to 1 part by weight of a fluororesin, and 

(D) from 0.03 to 2 parts by weight of an antioxidant. 

10.15 (cal/cm3)i/2. 
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The flame-retardant thermoplastic resin composition according to claim 1 or 2, wherein the polyorganosiloxane 
particles (b-1) are in the form of a latex. 

The flame-retardant thermoplastic resin composition according to any one of claims 1 to 3, wherein the vinyl mon- 
omer (b-2) is at least cZ monomer selected from the group consisting of an aromatic v.nyl monomer, a v.nyl 
cyanide monomer, a (meth)acrylic ester monomer, and a carboxyl-containing vinyl monomer. 
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